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(57) ABSTRACT 

A CompactPCI blade assembly includes a main printed 
circuit assembly (PCA), a meZZanine PCA, an electrical 
connector, and at least one support structure. The main PCA 
is couplable to a connector plane of a CompactPCI-based 
computer system. The electrical connector is coupled 
betWeen the mezzanine PCA and the main PCA. The at least 
one support structure is mechanically coupled betWeen the 
main PCA and the meZZanine PCA and establishes a board 
to-board distance betWeen the meZZanine PCA and the main 
PCA of at least one slot unit Width. 
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Figure 1 
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Figure 2 
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MULTI-SLOT COMPACTPCI BLADE ASSEMBLY 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to a Com 
pact Peripheral Component Interconnect (CompactPCI) 
based computer system and more particularly, to a multi-slot 
CompactPCI blade assembly insertable into the connector 
plane of a CompactPCI-based computer system. 

BACKGROUND OF THE INVENTION 

[0002] CompactPCI computer systems employ industry 
standard mechanical components and high performance 
connector technologies to provide an optimiZed system 
intended for rugged applications. A CompactPCI-based 
computer system is electrically compatible With the periph 
eral component interconnect (PCI) Speci?cation, alloWing 
loW cost PCI components to be utiliZed in a mechanical form 
factor suited for rugged environments. 

[0003] A PCI bus architecture is Widely employed in a 
variety of computer systems, ranging from desktop or note 
book personal computers, to industrial-type computer sys 
tems, such as netWork servers. In this regard, industrial 
and/or embedded computer systems require a more robust 
mechanical form factor as compared to desktop-type com 
puter systems, due to the harsh environment in Which these 
industrial systems are normally operated, and the high 
performance application requirements of the industrial sys 
tems. To this end, a consortium known as the PCI Industrial 
Computer Manufactures Group (PICMG®) has promul 
gated the CompactPCI® Speci?cation that de?nes industry 
standard mechanical component and high performance con 
nector technologies for optimiZed systems intended for 
rugged applications. The CompactPCI® Speci?cation is 
described in CompactPCI Speci?cation, by PICMG, 301 
EdgeWater Place, Suite 500, Wake?eld, Mass., and is avail 
able at WWW.picmg.org. PICMG and CompactPCI are reg 
istered trademarks of the PCI Industrial Computer Manu 
facturers Group. 

[0004] In addition to prescribing a variety of bus and 
softWare parameters, the CompactPCI® Speci?cation 
de?nes a form factor for boards or cards insertable into and 
operational With a CompactPCI computer system. A Com 
pactPCI computer system generally includes an outer chas 
sis and a connector plane, such as a backplane board or a 
mid-plane board, forming various connectors and bus cir 
cuitry. The CompactPCI computer system typically includes 
a number of other components, such as processor cards, 
input/output (I/O) cards, memory cards, poWer supply(s), 
hard disk drive(s), cooling fan(s), etc. The chassis and the 
connector plane combine to de?ne a series of slots into 
Which PCI cards are inserted. The PCI cards, or more 
particularly CompactPCI form factor cards, vary Widely in 
terms of con?guration and function, ranging from system 
processor cards to peripheral or I/O cards such as meZZanine 
cards, digital control cards, relay control cards, and the like. 

[0005] CompactPCI cards include 3U cards (I 00 mm by 
160 mm) and 6U cards (233.35 mm by 160 In addition, 
the CompactPCI® Speci?cation requires that the maximum 
spacing betWeen cards, or thickness of a CompactPCI card 
and its components, is less than 20.32 mm. This 20.32 mm 
spacing is often referred to as the CompactPCI unit Width, 
and herein de?ned as unit Width spacing. Thus, each slot 
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de?ned by the chassis and the connector plane is by de? 
nition one unit Width and the board-to-board distance 
betWeen CompactPCI cards is less than one unit Width. 

[0006] The CompactPCI® Speci?cation requires that a 
CompactPCI-based computer system include one or more 
CompactPCI bus segments. Each CompactPCI bus segment 
comprises up to eight CompactPCI board locations having 
the required one unit Width board-to-board spacing. Each 
CompactPCI segment comprises one system slot, and up to 
seven peripheral slots. Furthermore, bus segments are 
required to not have more than eight slots Without one or 
more PCI bridges. 

[0007] The connector plane is oriented parallel With front 
and back panels, thereby establishing a front region and a 
back region. In a CompactPCI chassis/connector plane con 
?guration employing a backplane as the connector plane, the 
front region has a depth of approximately eight inches and 
the back region has a depth of approximately four inches. 
The front region of a CompactPCI computer system chassis 
having a backplane is con?gured to load and operate the 
various CompactPCI cards, Whereas the back region serves 
as a transition Zone for receiving one or more transition 

modules related to the CompactPCI card inserted into the 
corresponding front side slot. In a CompactPCI chassis 
employing a mid-plane as a connector plane, both the front 
and back regions of the CompactPCI-based computer sys 
tem are con?gured to load and operate the various Com 
pactPCI cards. 
[0008] In a conventional CompactPCI-based computer 
system, each card is typically inserted directly into a slot 
directly connected to the connector plane. As a result, in 
such a conventional CompactPCI arrangement, each card 
occupies one of the limited available slots. Furthermore, 
each connection location at the connector plane is typically 
protected against electromagnetic interference (EMI). Con 
sequently, each added card typically necessitates additional 
EMI shielding. 
[0009] Each CompactPCI card is connected to the con 
nector plane by a set of connector pins. Connection of the 
CompactPCI card to the connector plane therefore requires 
a substantial insertion force, and a corresponding substantial 
extraction force, upon removal. Conventionally, the Com 
pactPCI card is included in a CompactPCI blade assembly. 
The CompactPCI blade assembly includes an extractor 
opposite the CompactPCI card connector pins for removing 
the CompactPCI blade assembly from a CompactPCI-based 
computer system. 
[0010] One conventional multi-card, single slot Compact 
PCI blade assembly comprises a meZZanine card electrically 
connected to a main printed circuit assembly (PCA) card via 
a hard shell mated pair connector. This conventional multi 
card, single slot CompactPCI blade assembly is inserted into 
the connector plane via the connector pins on the main PCA. 
The hard shell mated pair connector alloWs electrical signal 
transmission betWeen the meZZanine card and the main PCA 
card and also alloWs the main PCA and meZZanine together 
as an assembly to occupy less than one unit Width. The hard 
shell mated pair connector is not impedance matched, result 
ing in reduced signal quality. If the meZZanine card Were 
directly connected to the connector plane, it Would be spaced 
20.32 mm from the main PCA. 

[0011] Because the conventional multi-card, single slot 
CompactPCI blade assembly is constrained to ?t Within one 
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unit Width, little room is available between the boards for 
connecting large components to either board. As a result, the 
board-to-board spacing is inherently less than one unit 
Width, and cooling the components attached to the cards is 
limited due to their close spacing. 

[0012] When servicing a CompactPCI-based computer 
system, the conventional multi-card, single slot Compact 
PCI blade assembly is typically removed from the connector 
plane, electrically de-coupled from the computer system, 
and then the meZZanine card is typically de-coupled from the 
main PCA by mechanically separating the tWo cards. As a 
result, servicing the cards requires tools and electrically 
disconnecting the boards. When the meZZanine card is 
electrically de-coupled from the main PCA, the opportunity 
to diagnostically read the electrical signal betWeen the cards 
is lost. 

[0013] There is a high demand for adding meZZanine cards 
to a CompactPCI-based computer system in such a Way to 
improve the signal quality betWeen the meZZanine card and 
the main PCA and to provide more space betWeen the 
meZZanine card and the main PCA. CompactPCI-based 
computer systems are required to conform to the Compact 
PCI® Speci?cation. Even so, the above-described Compact 
PCI-based computer system design is universally accepted 
and Widely available. This design, hoWever, limits the num 
ber of meZZanine cards, and the siZe of the components on 
the cards, that are usable With the CompactPCI-based com 
puter system. Therefore, opportunities for improved capa 
bilities and servicing remain. For reasons stated above and 
for other reasons presented in the Description of the Pre 
ferred Embodiment section of the present speci?cation, a 
need exists for a CompactPCI-based computer system con 
?gured to receive and operate improved multi-card Com 
pactPCI blade assemblies. 

SUMMARY OF THE INVENTION 

[0014] One aspect of the present invention provides a 
CompactPCI blade assembly insertable into a connector 
plane of a CompactPCI-based computer system. The Com 
pactPCI blade assembly includes a main printed circuit 
assembly (PCA), a meZZanine PCA, an electrical connector, 
and at least one support structure. The main PCA is cou 
plable to the connector plane of the CompactPCI-based 
computer system. The electrical connector is coupled 
betWeen the meZZanine PCA and the main PCA. The at least 
one support structure is mechanically coupled betWeen the 
main PCA and the meZZanine PCA and establishes a board 
to-board distance betWeen the meZZanine PCA and the main 
PCA of at least one slot unit Width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a perspective vieW of one embodiment of 
a CompactPCI-based computer system having a mid-plane 
connector plane Without inserted CompactPCI cards. 

[0016] FIG. 2 is a side vieW of the CompactPCI-based 
computer system of FIG. 1 With inserted CompactPCI cards. 

[0017] FIG. 3 is a side vieW of a multi-card, single-slot 
CompactPCI blade assembly. 

[0018] FIG. 4 is a side vieW of one embodiment of a 
multi-card, multi-slot CompactPCI blade assembly accord 
ing to the present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] In the folloWing detailed description of the pre 
ferred embodiments, reference is made to the accompanying 
draWings, Which form a part hereof, and in Which is shoWn 
by Way of illustration speci?c embodiments in Which the 
invention may be practiced. It is to be understood that other 
embodiments may be utiliZed and structural or logical 
changes may be made Without departing from the scope of 
the present invention. The folloWing detailed description, 
therefore, is not to be taken in a limiting sense, and the scope 
of the present invention is de?ned by the appended claims. 

[0020] One embodiment of a CompactPCI-based com 
puter system is generally illustrated at 20 in FIG. 1 and FIG. 
2. FIG. 1 is a perspective vieW of a CompactPCI-based 
computer system 20 Without inserted CompactPCI cards and 
FIG. 2 is a side vieW of CompactPCI-based computer 
system 20 With inserted CompactPCI cards. CompactPCI 
based computer system 20 includes a chassis 22 for struc 
tural support. A connector plane 24 is housed Within chassis 
22 of computer system 20. Computer system 20 also 
includes control panel 26 and an array of slots 28 designed 
to guide and support CompactPCI cards (shoWn at 36 in 
FIG. 2) that are electrically connected to connector plane 
24. 

[0021] In the illustrated embodiment, connector plane 24 
is implemented as a mid-plane. Other embodiments of 
CompactPCI-based computer systems 20 employ a back 
plane as a connector plane 24. Connector plane 24, being 
implemented as a mid-plane, enables CompactPCI-based 
computer system 20 to accommodate a plurality of vertically 
oriented 6U CompactPCI form factor cards 36, along With 
various auxiliary components. 

[0022] Chassis 22 has a depth, indicated by arroWs 29, 
de?ned as the distance betWeen the chassis opening and 
connector plane 24. Chassis 22 has a Width, indicated by 
arroWs 31, de?ned as the Width of connector plane 24. 
Chassis 22 has a height, indicated by arroWs 33, de?ned as 
the distance betWeen an upper edge of connector plane 24 
and a loWer edge of connector plane 24. In one exemplary 
embodiment of CompactPCI-based computer system 20, 
chassis 22 has a depth of approximately 18 inches, a Width 
of approximately 19 inches, and a height of approximately 
22.75 inches. Other embodiments of CompactPCI-based 
computer system 20 have other suitable depth, Width, and 
height dimensions. For example, one embodiment of a 
CompactPCI-based computer system having a backplane as 
the connector plane has chassis 22 depth less than 18 inches. 

[0023] Connector plane 24 generally includes an inter 
system fabric that comprises industry standard interfaces 
and standard pin-out compatibility in accordance With the 
CompactPCI® Speci?cation. The mid-plane embodiment of 
connector plane 24 illustrated in FIG. 1 and FIG. 2 is 
similar to the backplane connector planes typically utiliZed 
With CompactPCI-based computer systems by providing 
circuitry connections for various cards connected thereto, 
along With bus architecture. 

[0024] Mid-plane connector plane 24 effectively divides 
chassis 22 into a front region 25 and a back region 27. Front 
region 25 and back region 27 are both con?gured to alloW 
the insertion and operation of standard 6U CompactPCI 
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form factor cards 36. CompactPCI-based computer system 
20 illustrated in FIG. 1 and FIG. 2 having mid-plane 
connector plane 24 typically can accommodate a higher 
number of CompactPCI cards 36, especially system proces 
sor cards, into chassis 22 than a CompactPCI-based com 
puter system provided With a backplane connector plane. 

[0025] As illustrated in FIG. 2, CompactPCI-based com 
puter system 20 includes disk drives 30, a poWer supply 32, 
cooling fan(s) 34, and inserted CompactPCI cards 36. 

[0026] Aconventional multi-card, single slot CompactPCI 
blade assembly is generally illustrated at 40 in FIG. 3. 
CompactPCI blade assembly 40 includes a main printed 
circuit assembly (PCA) 42 and a meZZanine PCA 44. Main 
PCA 42 has a component side 41 and an outer surface 43. 
MeZZanine PCA 44 has a component side 46 and an outer 
surface 48. In the illustrated conventional multi-card, single 
slot CompactPCI blade assembly 40, component sides 41 
and 46 of main PCA 42 and meZZanine PCA 44 face each 
other. In other conventional CompactPCI blade assembly 
arrangements, component sides 41 and 46 are oriented such 
that they do not face each other. 

[0027] The distance betWeen main PCA 42 and meZZanine 
PCA 44 is such that the assembly Will ?t Within CompactPCI 
Speci?cation of one unit Width spacing. To this end, board 
to-board spacing 50 is maintained by hard shell mated pair 
connector 52 such that the assembly Width 53 is less than 
unit Width spacing 59, Which in one embodiment is de?ned 
to be 20.32 mm. Unit Width spacing 59 is slightly larger than 
assembly Width 53. FIG. 3 is not draWn to scale so that the 
small difference betWeen unit Width spacing 59 and assem 
bly Width 53 can be distinguished. Hard shell mated pair 
connector 52 also electrically couples main PCA 42 and 
meZZanine PCA. Therefore, hard shell mated pair connector 
52 provides mechanical support and electrical coupling for 
CompactPCI blade assembly 40. Hard shell mated pair 
connector 52 alloWs electrical signal transmission betWeen 
main PCA 42 and meZZanine PCA 44. Signal quality of the 
electrical signals transmitted betWeen main PCA 42 and 
meZZanine PCA 44 is reduced because bard shell mated pair 
connector 52 is not impedance matched. 

[0028] Conventional multi-card, single slot CompactPCI 
blade assembly 40 has a connector plane end 49, adapted to 
couple to connector plane 24, and an extractor end 51. 
Extractor end 51 is located opposite connector plane 24 
When CompactPCI blade assembly 40 is installed into the 
CompactPCI-based computer system 20. Connector plane 
end 49 provides electrical and mechanical coupling With 
connector plane 24. Connector plane end 49 speci?cally 
includes connector pins 56 that are removably and electri 
cally couplable to connector plane 24. Extractor end 51 
provides a grasping point and a mechanical attachment point 
for main PCA 42 and meZZanine PCA 44. Extractor end 51 
speci?cally includes an extractor 54 Which can be grasped 
by hand to facilitate removal and insertion of multi-card, 
single slot CompactPCI blade assembly 40 from connector 
plane 24. 

[0029] The CompactPCI® Speci?cation dictates unit 
Width spacing 59. Unit Width spacing 59 restricts the board 
to-board spacing 50 betWeen main PCA 42 and meZZanine 
PCA 44 to less than unit Width, Which limits the siZe of 
components 58 that can be disposed on the PCAs. Therefore, 
components 58 disposed betWeen main PCA 42 and meZ 
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Zanine PCA 44 are constrained to have a height of less than 
board-to-board spacing 50, Which is alWays less than unit 
Width spacing 59. Additionally, as computer applications 
become more advanced, the number of components 58 
disposed on main PCAs and meZZanine PCAs is increasing. 
The increased number of components 58 produce more heat, 
and the volume of space available betWeen the main PCA 
and the meZZanine PCA for air exchange cooling is reduced, 
resulting in a shorter component life cycle. 

[0030] Unit Width spacing 59 reduces access to compo 
nents 58 and PCAs 42 and 44 When servicing a conventional 
multi-card, single slot CompactPCI blade assembly. 
Manipulating conventional multi-card, single slot Compact 
PCI blade assembly 40 is typically accommodated by pre 
cise handling of the respective parts through several steps. 
For example, attaching main PCA 42 to meZZanine PCA 44 
includes aligning hard shell mated pair connector 52 
betWeen PCAs 42 and 44; mating PCAs 42 and 44 together; 
and electrically coupling main PCA 42 to connector plane 24 
via connector pins 56. The unit Width spacing 59 imposes 
both a thermodynamic limitation and a physical space 
limitation on conventional multi-card, single slot Compact 
PCI blade assembly 40. 

[0031] The tolerance of the stacked PCAs 42 and 44 are 
typically carefully controlled so that PCAs 42 and 44 mate 
With the connector plane 24 via the connector pins 56. If the 
alignment is off, there is a risk of bending connector pins 56 
When connecting main PCA 42 to connector plane 24. If the 
height of the stacked cards exceeds one unit Width, then the 
adjacent slot in the CompactPCI-based computer system 
chassis 22 Will be partially occupied by meZZanine PCA 44, 
and that blocked slot Will no longer be available for use by 
subsequent cards or blade assemblies. Hence, the loading 
ef?ciency of the CompactPCI-based computer system 20 
Would be reduced. 

[0032] Referring to FIG. 2, one conventional approach of 
adding cards 36 to CompactPCI-based computer system 20 
is to insert an individual card 36 into connector plane 24 of 
chassis 22. The added card 36 occupies a connector plane 
location and EMI shielding around inserted card 36 is 
typical to protect CompactPCI-based computer system 20. 
Stress is applied to connector plane 24 of CompactPCI 
based computer system 20 When card 36 is inserted or 
removed. The added stress created by inserting or removing 
cards 36 contributes to increased Wear on connector plane 
24. Removal of card 36 requires that an extractor be pro 
vided on card 36. Since card 36 is spaced one unit Width 
from any adjacent card, the presence of an extractor impedes 
the cooling air?oW that removes heat from components 58 
on cards 36. 

[0033] A second approach in adding cards to a Compact 
PCI-based computer system 20 Would be to insert a con 
ventional multi-card, single-slot blade assembly 40 into 
connector plane 24. The board-to-board spacing 50 betWeen 
main PCA 42 and meZZanine PCA 44 is restricted to less 
than unit Width spacing 59, so the height of components 58 
disposed on either PCA 42 or PCA 44 is limited to less than 
board-to-board spacing 50. Conventional multi-card, single 
slot blade assembly 40 is subject to the thermodynamic and 
physical space limitations detailed above. 

[0034] Servicing conventional multi-card, single-slot 
CompactPCI blade assembly 40 comprises grasping extrac 
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tor 54 by hand and exerting a pulling force to detach 
connector pins 56 from connector plane 24. When conven 
tional multi-card, single slot CompactPCI blade assembly 40 
is detached from connector plane 24, main PCA 42 is no 
longer electrically coupled to CompactPCI-based computer 
system 20. When meZZanine PCA 44 is separated from main 
PCA 42 by unplugging hard shell mated pair connector 52, 
the electrical connection betWeen PCAs 42 and 44 is termi 
nated. Thus, When meZZanine PCA 44 is separated from 
main PCA 42, the electrical signal betWeen the tWo is lost. 
Electrically troubleshooting conventional multi-card, single 
slot CompactPCI blade assembly 40 thus entails Working 
With meZZanine PCA 44 either electrically coupled to main 
PCA 42 and spaced one unit Width apart, or separating 
meZZanine PCA 44 from main PCA 42 and losing the 
electrical signal. Additionally, When re-assembling conven 
tional multi-card, single-slot CompactPCI blade assembly 
40, care should be taken to ensure that hard shell mated pair 
connector 52 is correctly mated betWeen PCAs 42 and 44. 

[0035] One embodiment of a multi-card, multi-slot Com 
pactPCI blade assembly according to the present invention 
is generally illustrated at 60 in FIG. 4. CompactPCI blade 
assembly 60 is a tWo-slot blade assembly having tWo PCAs 
that together occupy tWo board-to-board spacings as indi 
cated at 70. The tWo board-to-board spacings 70 are knoWn 
as a multi-slot spacing 70. Multi-card, multi-slot Compact 
PCI blade assembly 60 has an assembly Width 73 siZed to ?t 
Within tWo unit Width spacings 79, Which in one embodi 
ment is de?ned to be 40.64 mm. The relative dimensions 
illustrated in FIG. 4 are not draWn to scale. TWo-slot 
CompactPCI blade assembly 60 includes a main PCA 62 and 
a meZZanine PCA 64. Main PCA 62 has a main PCA 
component side 61 and a main PCA outer surface 63. 
MeZZanine PCA 64 has a meZZanine PCA component side 
66 and a meZZanine PCA outer surface 68. In the illustrated 
embodiment of tWo-slot CompactPCI blade assembly 60, 
component sides 61 and 66 of main PCA 62 and meZZanine 
PCA 64 face each other. In other embodiments of multi-card, 
multi-slot CompactPCI blade assemblies according to the 
present invention, the component sides of the main PCA and 
the meZZanine PCA are oriented such that the component 
sides do not face each other. 

[0036] Components are disposed on the component sides 
61 and 66 of main PCA 62 and meZZanine PCA 64, 
respectively. The components include electrical components 
82 and heat sink components 83. Electrical components 82 
that generate an excessive amount of heat typically have 
heat sink components 83 mechanically attached to at least 
one surface to dissipate heat. Heat sink components 83 
generally comprise a high surface area geometry and high 
thermal conductivity. 

[0037] In one embodiment, a tWo-unit Width spacing 79 is 
established by standoffs 72 that de?ne a multi-slot spacing 
70. Multi-slot spacing 70 is alWays less than spacing 79, 
Which in this embodiment is tWo unit Widths. TWo-slot 
CompactPCI blade assembly 60 is removably and electri 
cally couplable to connector plane 24 via connector pins 76 
on main PCA 62. TWo-slot CompactPCI blade assembly 60 
includes an extractor 74 con?gured to be grasped by hand to 
facilitate insertion and removal. An electrical connector 78 
electrically couples main PCA 62 to meZZanine PCA 64. A 
side cover 80 electrically insulates meZZanine PCA outer 
surface 68. 
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[0038] TWo-slot CompactPCI-blade assembly 60 connects 
to connector plane 24 via connector pins 76 on main PCA 
62. Connector pins 76 are removably and electrically cou 
plable to connector plane 24. The insertion and extraction 
forces imposed on connector plane 24 are proportional to the 
number of connector pins 76. In one embodiment, main PCA 
62 is electrically coupled to connector plane 24 With a single 
slot count of ?ve pins. MeZZanine PCA 64 does not need to 
be connected to connector plane 24 because meZZanine PCA 
64 is electrically connected via electrical connector 78 and 
is mechanically coupled to main PCA 62 via standoffs 72. 
Also, since meZZanine PCA 64 is not directly electrically 
connected to connector plane 24, the EMI shielding that 
Would be needed for such a direct electrical connection is 
eliminated. 

[0039] The available vertical space betWeen main PCA 62 
and meZZanine PCA 64 of tWo-slot CompactPCI blade 
assembly 60, shoWn as 70, is effectively doubled compared 
to the available vertical space betWeen main PCA 42 and 
meZZanine PCA 44 of conventional multi-card, single slot 
CompactPCI blade assembly 40, shoWn as 50. The increased 
available space betWeen the PCAs 62 and 64 alloW electrical 
components 82 and/or heat sink components 83 having 
height greater than at least one unit Width to be disposed on 
either main PCA 62 or meZZanine PCA 64. As a result, the 
selection of components available to manufacturers of Com 
pactPCI-based computer systems 20 is broadened. The 
broader selection of electrical components 82 and heat sink 
components 83 potentially enables manufacturers to provide 
a more cost effective CompactPCI-based computer system 
20. 

[0040] In one embodiment, the increased effective avail 
able space betWeen PCAs 62 and 64 permits taller heat sink 
components 83 to be attached on top of heat generating 
electrical components 82. Since the vertical space betWeen 
main PCA 62 and meZZanine PCA 64 is effectively doubled 
compared to the vertical space betWeen main PCA 42 and 
meZZanine PCA 44 of conventional multi-card, single slot 
CompactPCI blade assembly 40, the resistance to the How of 
cooling air betWeen PCAs 62 and 64 is decreased. The 
improved How of cooling air around tWo-slot CompactPCI 
blade assembly 60 provides greater cooling of electrical 
components 82 disposed on either main PCA 62 or meZZa 
nine PCA 64. 

[0041] Main PCA 62 and meZZanine PCA 64 are coupled 
by electrical connector 78. In the illustrated embodiment, 
electrical connector 78 is a ?exible electrical connector. In 
one embodiment, electrical connector 78 is a high-speed 
?exible connector that is impedance matched. Data trans 
mission over an impedance matched electrical connector 78 
is of improved signal quality alloWing for a higher rate of 
data transmission than across a hard shell mated pair con 
nector, such as hard shell mated pair connector 52 of 
conventional CompactPCI blade assembly 40. One embodi 
ment of tWo-slot CompactPCI blade assembly 60 employs a 
hard shell mated pair connector having a height that creates 
a multi-slot spacing 70 that results in the assembly 60 spaced 
tWo unit Widths to mechanically and electrically couple main 
PCA 62 and meZZanine PCA 64. 

[0042] In the illustrated embodiment, electrical connector 
78 electrically couples main PCA 62 With meZZanine PCA 
64. Mechanical coupling betWeen main PCA 62 and meZ 
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Zanine PCA 64 is provided by standoffs 72. Mechanical 
separation of main PCA 62 from mezzanine PCA 64 is easily 
accomplished by removing meZZanine PCA 64 from stand 
offs 72. As a result, When tWo-slot CompactPCI blade 
assembly 60 requires servicing, or diagnostic or other char 
acteriZation activity, meZZanine PCA 64 can be mechani 
cally separated from main PCA 62 While electrical connec 
tion is maintained betWeen the PCAs 62 and 64 via ?exible 
electrical connector 78. MeZZanine PCA 64 can be splayed 
apart from main PCA 62 to alloW diagnostic devices to be 
attached to tWo-slot CompactPCI blade assembly 60. Since 
the electrical connection is maintained betWeen main PCA 
62 and meZZanine PCA 64 by electrical connector 78, useful 
diagnostic information can be gathered. If necessary, elec 
trical connector 78 could be detached from main PCA 62 
and/or meZZanine PCA 64 to alloW PCA(s) to be sWapped. 
In any event, one embodiment of electrical connector 78 is 
detachable from main PCA 62 and meZZanine PCA 64. 

[0043] Flexible electrical connector 78 provides latitude in 
selecting board-to-board spacing When designing a Com 
pactPCI blade assembly. TWo-slot CompactPCI blade 
assembly 60 illustrates one embodiment of spacing 79 equal 
to tWo unit Widths. In other embodiments, spacing 79 is 
three, four, or even greater unit Widths. Spacing 79 is easily 
adjusted by selecting standoffs 72 having the desired unit 
Width spacing, Which provides ?exibility to CompactPCI 
based computer system designers. 

[0044] The illustrated embodiment depicts ?ve standoffs 
72, hoWever, the designer may choose to install as feW as 
one standoff 72 or as many standoffs 72 as suitable to 
provide structural support betWeen main PCA 62 and meZ 
Zanine 64. 

[0045] Multi-card, multi-slot CompactPCI blade assembly 
60 offers greater board-to-board spacing, i.e., multi-slot 
spacing, betWeen the meZZanine PCA and the main PCA 
than the conventional multi-card, single slot CompactPCI 
blade assembly 40. Board-to-board spacing of over one slot 
unit Width enables more effective cooling of the electrical 
components disposed on the PCAs. Additionally, in one 
embodiment meZZanine PCA 64 and main PCA 62 are 
electrically coupled by ?exible electrical connector 78 
Which improves the signal quality betWeen the PCAs. Flex 
ible electrical corrector 78 also alloWs meZZanine PCA 64 to 
be spatially separated from main PCA 62 While electrically 
coupled for diagnostic activities. In addition, one embodi 
ment of a multi-card, multi-slot CompactPCI blade assem 
bly is insertable into the connector plane With a single slot 
count of ?ve pins. 

[0046] Although speci?c embodiments have been illus 
trated and described herein for purposes of description of the 
preferred embodiment, it Will be appreciated by those of 
ordinary skill in the art that a Wide variety of alternate and/or 
equivalent implementations calculated to achieve the same 
purposes may be substituted for the speci?c embodiments 
shoWn and described Without departing from the scope of 
the present invention. Those With skill in the chemical, 
mechanical, electro-mechanical, electrical, and computer 
arts Will readily appreciate that the present invention may be 
implemented in a very Wide variety of embodiments. This 
application is intended to cover any adaptations or variations 
of the preferred embodiments discussed herein. Therefore, it 
is manifestly intended that this invention be limited only by 
the claims and the equivalents thereof. 

Jul. 29, 2004 

What is claimed is: 
1. A CompactPCI blade assembly insertable into a Com 

pactPCI-based computer system having a connector plane, 
the CompactPCI blade assembly comprising: 

a main printed circuit assembly (PCA) couplable to the 
connector plane of the CompactPCI-based computer 
system; 

a meZZanine PCA; 

an electrical connector electrically coupled betWeen the 
meZZanine PCA and the main PCA; and 

at least one support structure mechanically coupled 
betWeen the main PCA and the meZZanine PCA, 
Wherein the support structure establishes a board-to 
board distance betWeen the meZZanine PCA and the 
main PCA of at least one slot unit Width. 

2. The CompactPCI blade assembly of claim 1, Wherein 
the at least one support structure is a standoff. 

3. The CompactPCI blade assembly of claim 1, Wherein 
the board-to-board distance betWeen the meZZanine PCA 
and the main PCA is less than tWo slot unit Widths. 

4. The CompactPCI blade assembly of claim 1, Wherein 
the board-to-board distance betWeen the meZZanine PCA 
and the main PCA is at least tWo slot unit Widths. 

5. The CompactPCI blade assembly of claim 1, Wherein 
the main PCA is couplable to the connector plane of the 
CompactPCI-based computer system With less than six pins. 

6. The CompactPCI blade assembly of claim 5, Wherein 
the main PCA is couplable to the connector plane of the 
CompactPCI-based computer system With a single slot count 
of ?ve pins. 

7. The CompactPCI blade assembly of claim 1, Wherein 
the meZZanine PCA is not directly connected to the connec 
tor plane. 

8. The CompactPCI blade assembly of claim 1, Wherein 
the electrical connector comprises a ?exible electrical con 
nector. 

9. The CompactPCI blade assembly of claim 1, Wherein 
the electrical connector comprises a hard shell mated pair 
connector. 

10. The CompactPCI blade assembly of claim 1, Wherein 
at least one of the meZZanine PCA and the main PCA 
includes a component disposed thereon having a component 
height of at least one slot unit Width. 

11. A CompactPCI blade assembly insertable into a Com 
pactPCI-based computer system having a connector plane, 
the CompactPCI blade assembly comprising: 

a main printed circuit assembly (PCA) couplable to the 
connector plane of the CompactPCI-based computer 
system; 

a meZZanine PCA; 

a ?exible electrical connector electrically coupled 
betWeen the meZZanine PCA and the main PCA; and 

at least one support structure mechanically coupled 
betWeen the main PCA and the meZZanine PCA. 

12. The CompactPCI blade assembly of claim 11, Wherein 
the at least one support structure is removeably coupled 
betWeen the meZZanine PCA and the main PCA to permit the 
meZZanine PCA and the main PCA to be splayed apart While 
electrically coupled by the ?exible electrical connector. 
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13. The CompactPCI blade assembly of claim 11, wherein 
the ?exible electrical connector is a high speed ?ex connec 
tor. 

14. The CompactPCI blade assembly of claim 11, Wherein 
the ?exible electrical connector is an impedance matched 
high speed ?ex connector. 

15. The CompactPCI blade assembly of claim 11, Wherein 
the at least one support structure establishes a board-to 
board distance betWeen the meZZanine PCA and the main 
PCA of at least one slot unit Width. 

16. The CompactPCI blade assembly of claim 11, Wherein 
the at least one support structure establishes a board-to 
board distance betWeen the meZZanine PCA and the main 
PCA of at least tWo slot unit Widths. 

17. The CompactPCI blade assembly of claim 11, Wherein 
the at least one support structure establishes a board-to 
board distance betWeen the meZZanine PCA and the main 
PCA of less than tWo slot unit Widths. 

18. The CompactPCI blade assembly of claim 11, Wherein 
at least one of the meZZanine PCA and the main PCA 
includes a component disposed thereon having a component 
height of at least one slot unit Width. 

19. Amethod of assembling a CompactPCI blade assem 
bly insertable into a CompactPCI-based computer system 
having a connector plane, the method comprising: 

providing a main printed circuit assembly (PCA) cou 
plable to the connector plane of the CompactPCI-based 
computer system; 

electrically coupling a meZZanine PCA to the main PCA; 
and 

maintaining a board-to-board distance betWeen the meZ 
Zanine PCA and the main PCA of at least one-slot unit 
Width. 

20. The method of claim 19, further comprising main 
taining a board-to-board distance betWeen the meZZanine 
PCA and the main PCA of at least tWo slot unit Widths. 

21. The method of claim 19, further comprising main 
taining a board-to-board distance betWeen the meZZanine 
PCA and the main PCA of less than tWo slot unit Widths. 

22. The method of claim 19, further comprising electri 
cally coupling the meZZanine PCA to the main PCA With a 
?exible electrical connector. 

23. The method of claim 19, further comprising electri 
cally coupling the meZZanine PCA to the main PCA With a 
high speed ?ex connector. 
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24. The method of claim 19, further comprising electri 
cally coupling the meZZanine PCA to the main PCA With an 
impedance matched high speed ?ex connector. 

25. A method of servicing a CompactPCI blade assembly 
coupled to a CompactPCI-based computer system having a 
connector plane, Wherein the CompactPCI blade assembly 
includes an extractor portion, a main printed circuit assem 
bly (PCA), and a meZZanine PCA, the method comprising: 

electrically disconnecting the CompactPCI blade assem 
bly from the connector plane by grasping and exerting 
a pulling force on the extractor portion; 

physically splaying the meZZanine PCA apart from the 
main PCA While maintaining an electrical connection 
betWeen the meZZanine PCA and the main PCA With an 
electrical connector; and 

diagnostically evaluating at least one of the meZZanine 
PCA and the main PCA. 

26. The method of claim 25 , further comprising removing 
the electrical connector from at least one of the meZZanine 
PCA and the main PCA. 

27. The method of claim 25, further comprising replacing 
the meZZanine PCA With a separate second meZZanine PCA. 

28. The method of claim 25, further comprising replacing 
the main PCA With a separate second main PCA. 

29. The method of claim 25, further comprising physi 
cally splaying the meZZanine PCA apart from the main PCA 
While maintaining an electrical connection betWeen the 
meZZanine PCA and the main PCA With a ?exible electrical 
connector. 

30. The method of claim 25, further comprising physi 
cally splaying the meZZanine PCA apart from the main PCA 
While maintaining an electrical connection betWeen the 
meZZanine PCA and the main PCA With a high speed ?ex 
connector. 

31. The method of claim 25, further comprising physi 
cally splaying the meZZanine PCA apart from the main PCA 
While maintaining an electrical connection betWeen the 
meZZanine PCA and the main PCA With an impedance 
matched high speed ?ex connector. 


